(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08279251 A 

(43) Date of publication of application: 22 . 10 . 96 



(51) mtci G11B 20/14 
G06F 3/08 




(21) Application number: 07076760 


(71) Applicant: 


FUJITSU LTD 


(22) Date of filing: 31 . 03 . 95 


(72) Inventor: 


YANAGI SHIGETOMO 






FURUTA SATOSHI 



(54) ENCODING DEVICE AND MEMORY DEVICE 

(57) Abstract: 

PURPOSE: To improve the stability and reliability of 
data reproduction by inserting a resync byte of resync 
patterns to minimize DSV into the present data block. 

CONSTITUTION: The data are supplied to a data buffer 
23 before one data block to which the data are supplied 
to an encoder 27. The data are read out of this buffer 
23 after the calculation results of the DSV are obtd. 
from a DSV calculation circuit 30. This timing is 
controlled by the read timing of a write sequence 
counter 31. The VFO patterns of a VFO register 21, the 
sync byte of a sync byte register 22 and the data of the 
buffer 23 are multiplexed by a multiplexer 24 and are 
encoded to modulated codes by an encoder 25. At this 
time, the encoder 25 inserts the resync pattern to 
minimize the DSV obtd. in the circuit 30 at the timing 
of the insertion timing signal from the counter 31 . 
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wmB*<ottBi] 

[ It** 1 1 IE««* KlMti" Sf^Sr^^-K 
iSafi8»Sr«po^i? — >«:5S4-r5Bf^SCH3— KM J: 
Rlc^ ^— $7 4 — Krt^x— kf— #7 

fc*oy^y^^ h«r#A1-«Kl<z>#a4:, 

r 1 j <offl»ittaffi roj co^^^n-onsr^i-D 
s v srtm-r 5 m 2 <d^wc t . 

RD S v^*/ht 45 J; 5 4 5 /^-y^ 9 

So 

[1(1**2] WKIB2 0>EIJgWu PWMt-^p^I 
ft r 1 j <nmw&UVt**V>Y^*%\<o*V>9^ 

[»**3] fiwa^rftaEWs-KfiRLL u, d 

SPa-K-efcO, lOTEJB 2 o^att. mtii<o7—9<o 
^V=z— KdS«3Ei-5. RLL (1, 7) 2EB=*— 
KtoStiltVisf*'^ h<D%$3 tfy hB 

t^STOD S V*7 t5> ft**2fa^C9oi 

[111**4] S(HEaPjl*«H:, 5 7««©DSVi: 
yi/V^/M KS#<Z>19oDSVSrJD3(Li-«JP»ttSr-g' 
&\ »*JB3IB*<7?3:V3— K36« 0 

[it** si BMaaoWffitt. z/^fs+'f h<Dmma , & 

SBOtfy Merits PWMr- *©ffif*l;i{S#L-CJn 

si-* y vi^aw k^ds voigtss:*^-*-^ ft* 

[ft** 6] |WIEJB2 0*l>^^^a^lfy hSteA 

yHt*s<, W**21Btt^>3-K3SB. 
[It** 7] BMEJSlO^l/V^att* PWMf- 

*<z>aft3ffi r 1 j ^ffl^:^^ 1 coy ^»^^#—^Sr*r 

t5 y MMfASftfcS^lwO^T* h 

»2fl?;t7*:^4:a>e>fc!9, *t1E3! 2 *3^a 

wt, pwMf-^^^ifi r 1 j <nmik*m\ oy » 



(2) 4$BB¥8-2 7 9 2 5 1 

2 

S«. tt*iXtfJB3(O*i>>'*<ofHB[«oil30»&DS 
Vt*»5*10/lPj(«tttlB2&t5*4co*^>#0 
ft Scffi^SM* bDSV£r*#>5gl2 CDingSfl i & 4 
5. li**2X(i6fS«60^.v=r- K36B, 

[»**8] BMB»p»*att. mrism 1 <om%n<D\ti 
W5ds virstiie^i coy y 

10 is^?'^ hSrlf A£ftfc PWMf- *tw*t 

g&O ttl^-ri D S V k ffilEJB 2 £D y - 
y^/^-y^y-yy^^ h £}f A £ P WMf- 

* scst-r 5 d s v zmti-fzm 4 oahmk <t «: jek« 

««3Xt5JB4 0ttII»B:*/r#r±i«9 if y h£D 

Tffi^7-r5. »**7lB««)3i>=i— KISIt. 
[ft** 9 ] JKffiJS 3 BWEJS3Ai«S4G> 
20 fl«[»©w*t sd s vsrffj]£»*i:«^v^t*»« 

ff**8IBeo^v=i- K36B, 

[!§** 1 0 ] i»Ea«#a tt. Suism 3 fttf 4 <D 
iOg^ffl^t^DSV^DSVl, D$V2k-T 
Zk, D S V 1 Rt/D S V 2 UV^*, D 

SVl=DSV2"CS)5i:«fflB*l©!l^^-> 
SrSWU DSV1>0. D S V 2 < 0 "OfeS 4: 

mj|2^2^y ^y^^-y?:IRU DSVKCK 

e.o v Dsv2>o-efc5t^n^yv'>^^-> 
[is** 1 1 ] ffrta^ 3 ©#att* wiasw^a <t 5 

ffly}*ix5lft»«[0/h$v^©DSVSry h 

^^y K-rs^y n— K*a*3E«c^r-rs, is* 

[it** 1 2 ] miE^ y o - K*art. «WEa«#a 
^a^-r5 d s visi^a-fr^tiD s v sr^os * miE 

glWI 2^!>V^l:/yn-KU DSV2MI<0 
W&lcttD S V ^rSte UTStflS^ 3WS4^?^ 

40 ic^y n-K-r*. ft**i iia«o^^=-KSB. 
[ft** 1 3 ] ittFiafg 1 co^ate. '>4< t tafti 

^aS:{S^fc. ft** 1 — 1205 *>v^-f ixd* 1 *ia* 
[ft**l 4] ^-^^mv^- KL-CE»fflEffiwfa 

50 By^twlHI^ yvy^^7->$:f 



c • 
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S VSr£f-@-r3Jg2<7>^ai:, 

h &5S^f -i? 7 ^ CSAt 5 J: 5 1 

<o^®&mwi- 3 

^a^. pwmt-^^mi r o j <Dm$k<Dmfrzz 

^>^*«OtU>j-*-5l6H-(OlS^&D s v& y tvk*^ 

So 

[fft*J« i 6 ] BWEBfSaEIla- KttR LL (l, 
7) £W=i— K-CfctU miE^ 2 <Z>^af2, jttiWWT*— 
9<D^>-^ — Kas*Si-5, RLL (1, 7) §EB=i — 
KlcJCftSjxfcy v-v-^W h0^3tf^y MEM»-C» 

«3&»& 5 bfy hi o am<z>gf^# i o tr y h<D?>( 

1 7 ] WEAQll^af*. 7 y *it«<DD S V 

^tc. flrE^ll*ao**y^A*«*fc'F«> r i j £ 

l«*#JR2 0] ftfrE!f5lo#?v^ate, PWMf 

h i- 5 m 1 * * > * <t * 2 <D y > ^ ^ y< 9 — ^ 5: =fiT -f~ 
hj6«#A*ixfc»'fr«wOV^*^>' hi" 
£SS2<^#^v^<ta><b4 9, f9E|g2£>;i7^v^a 

pwMf- *<z>»sft r i j <Dm%k$:%$ i coy 
^^-ySrtt^y^^ h^#A^ti7t«^ic 

ov^# Ft5i3(^^!»^ £^2 coy v->^^ 

W-#cft<oSSa> (bDSVSrjfctf>5^2 oaoWSB 
-5, 5X111 9EffiZ>Ett^B«, 



(3) #l¥8-2 7 9 2 5 l 

4 

[ w*is 2 1 ] mteMn^mt*. wes? i ojpjhb© 

D S V tmrfS^ 1 <D y ->^/^->«:*t5 
y s/>^/<-f Kod s viSrJirallL-cBESi^y 

— >coy i/V^/W hSrifASHfcPWMf— 
»t5DS VSrt±i^-rsm3coiP@Si5i:, «HE* 2 <Z5*P 

®Ss<7>ffi*;i-5D s v irBtrism 2 © y W^^-Vft 

y KODSViS:lIP»LTR*2wy 
->y^/^-^P^^ h £}f A $ ix/t P WMf 

- * id*t-r 5 d s v ft- mx-i- a * 4 ^pgLms t ir« 

10 x. N *J(S3ftV*4Oll0jl[»«t*>«r#f±iS9 fcf;x h£D 
S V<7)ffitt3i5jE-C*>53a^ft-eS>5d»Sr*1-*iJ£ff-§-i L 

2 2 ] 3 iftEfg 3 4 

ft©/h $ V ^EFO DSVS:IKttiM5 l«*a Srtff * 

7t, §it#jg2 i EttoEflHSiE. 
ra*s 2 3 ] «nE»«*att, miESi 3 &t>*s§ 4 

jD|E»©ffi*t 5 D S V Sr*^r D S V 1 , DSV2if 
DS V 1WDSV 2 0|fe*tftdMSE l^tfrfi\ D 
20 S V 1 = DS V2^fc5£lWE!Bl^y — 
SrS^L. DSV1>0, fio. DSV2<0-e£>££ 
HftaE»2©y v^>^^# — VSrilRU DSVKO, 
DSV2>0t^5iSIl^y>'>'^^7-> 
fg*3S2 2l2@cOf2tt^g 0 

[it 2 4 ] sais^ 3 o^ad. miaaw^a i 9 

ffl/7$n««»tt^h*V^^DSVS:y h 
^iCT'y n— K-f-a^y n— K*a«:3Sicw-*-*. ft* 

312 2f2«0|Stt^Eo 

30 [ft 2 5 ] fflia^ y a — K*a«. mriEii^#a 

^lS^2C0^7^^^^7 p y n-KU DSVW 
»*{CttD S V ftS^ LT^I2^ 3 St^m 4 <Dti V ^9 

c^yn-Kn, 2 4 iE«^sa«asBo 

[fft*42 6] «HB* 1 C5#att. *4<4:t>afeJ: 
^a§r<ix.fc, 4-2 5<o5%v^i"ix*»l*E 

40 [0 0 0 1 ] 

mm ftffi v ^fcE«^B m-t % . 

[0 0 0 2] t6*«>E«Wa;-C«t, E^BEffc^E^-r 5 
L"Cv ^3iy^E»*SC"Ctt, E^»trE^i"5 

-r-^3iys;E»^s:»wj:ntf. ± 9 K««-e«f» 

50 ftES4S*irE^T*#. WcitlKft^^^^*^-^ 
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[0 0 0 3] 

«SrfE«-r5»^a»i: Lt, TD a t a I n t e 
rchange on 90 mm Opt i c a 1 

Disk Cartr idgesj , IS O/ I E C 
JTC 1/SC 23 N7 0 5, 1. 2 3. 0 6 

Draft 2 Dec 1 9 9 4 fc-C«3BSixT^5 

[0 0 0 4] 012^, (a) fiir^^O^y 7^*— 
y h£ixfc^s>y«r*U (b) tt^.— 5F'M b&Sl 
2/<s{ hof*©t^?7*- h«r*U (c) 

ir??-^— 4\ VFOl, VF02, VF0 3fi^^V 
FO|B]ffl7>f-^h\ AMUR L L (1, 7) ifl*f*ix 
■5RLL (Run — Length Limited) ^ 

- KT-fS^L&V^y ^SrWi-ST 

— ?. ID1, ID2tt*>«fID7-f-^K, PAf*# 

?\ Gfi^iry^ RFf4E»7-f— /UK. SttRIJH:7 
D F fif — 4 — /U h\ Btt/<y777-{ 
-;vKt*U #7-f-/uKOTK*t»*tt-'M h* 

[0 0 0 5] ±ta«»-e^v^bix«RLL (1, 7) * 

«*H^i"*BRo^— -yv^ar <sc*l5o 
T% '&&<Dttkft&1rZ£mmxhZ> 0 tt*<o 

?T5;fc«>, ifeJSffi r i j ^ttfdiiaafi roj cQ*s?a<t 
ftmm^wz -ox^xysfx u^Mcn-r 5 

V\, L*»U T-^iy^Eft^St'RLL (2, 7) 
SE«3— KSr^/u^B3EBI (PWM) LTfEft-f-5»-& 
fete, r i j oftft roj ^ 

*b£dMS«SKSfc!9 r l j Xtt TOj ^faWBStt-* 

[0 0 0 6] 

T*R L L (1, 7) ffiHB = — KSrlESU f-?Of&31 

fi rij vmftt&mm roj 0«fr£*i«ftiicfttt£ 

»*»O^iS«d«*:*-rfffc0/hSi-frfc9 LTL£ 



(4) ffl?8 - 2 7 9 2 5 1 

6 

[ o o o 7 ] ±iaa»ftt, y^/^h^-> 

*fiSJK{S0!>#;fc5w tt^i 9. i?^ ?rtco-r--^:7^ 
— /u Kfcistt — xofcffi u^/ucdIS 6 

[0 0 0 8] *ZX\ ±IE«#H£iB*U fi£ 

10 i tf-^K^^7^7, 1^</U-^— ^VSr* # < "T 

»/JHKlc«i*. 3 lir^f^y^- K»Bft tttEttiS 
■ £ 3 c i Sr a ft <h f 3 . 
[0 0 0 9] 

e«g>, cftaflcicgasrt-sr-^sr^vs-Ki-ai 

-TSjlBeaEil=- KicJ: 9 =— r >r ^Snfcf-?* 
20 PWMf-^C^t^^:, r-^7^^W^f 
-#^n i? f -^7'a t^BBiC, y->^/^ 
- VSrW If-? 7 -f -/v Krt"(?^ ny^y y-f&3k 
*Lfc»^cHfflS:Kt5fcae)<z>y -»?^-< h^ifA-T 
SSBio^ai:, SfE^f— ?^os/^jzov^ PW 
Mt-^^SII r i j aHB^tS&Sfil: Toj (Dm$t<D 
«W-OSSSr*i-DSVSIH|[i-5»2 0^ai:, S^D s 

JB 3 ^SirSrix^y^- KKHtc J: o 
30 xm&ZftZo 

[0 0 10] »#«2Et©»WTf4, W#*lE«tf> 

SSffltCfel^T* itftES? 2 I*, PWMf-^^S 

ft rij <nmWc<nmft&xvi/bi-Z&i<D*<}>'*^ 
at, pwmx—^obmmi roj <£H@gw*§n-$r#£ 

v^^aoa^i-aietf^is^bDs vsry r/u?-f ^ 
-e*»sai»#ai:S:*tp. 

[0 0 11] a#«3Et©*Wt?ll, fjf#>S2E©£> 
«W*c*3V^T, «HBBr*«« = -Kf4RLL (1. 7) 
40 = — K-CfcO, WE*2(Ofatt, SR5^f™?^ 
= — KiW»£-t"<5> RLL (1, 7) S^-KC 

[0012=] »#«4E«<OS«-Ctt, »**3E«<D 

«p^{ciov^r. mriaaa^af^ 7yf-tt»©Dsvi: 
so ^ htrjat+spwMf— ?©ffitt^tt^UTAnW"*"5 y 
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[0013] m&i%6&m<D&wx'te, m#m2tzm<D 

yHt*J<. B*>f 71E«<Z>389J-Cfi* IS*3l2X(i 

y vv^'M h^ffA^Ttm^ico^T 
y v-^-r* y ha*#A$*tfc 

i^(:ov>t^!?y h-T^^3^>^7^>^i:|g2^y 

vsrw-ra y v^^-w h^ff A*ixfc»^ 
e>D s v***5» i<oan*»i:ttiB2at^jB4<z>* * 

5>ft3o 

[0 0 14] W*3J|8IE«0«W-Cf4, !jt3fcJS7fEi&CO 

^-rs d s vtm&m i © y '»^^*-^*:#"*-5 y 

v-^'W hODS VirSrAP^LTI^^l toy i/z/?s< 
-t-SDSVSrtUy3-*-5»3^Jli*fflt % mrf2^2 0jp^ 

%<d mti-r z> d s v t m^m 2 <z> y >^ - v sr^r 

y^/^-ywyv'V^^ h £rf¥ A $ tifc P WMf- 
^ tc -5 D S V £ Hi tl -T 5 * 4 ^P g ffi t £ JE tc {1 
ttJB3atf*4 0JtWj|»tt*^#f±3fl*9 try h*:D 

[0 0 15] «f#a9E«©«WCf4, fi*«8IE«^ 

*3^t. (wna»«*att> «HEjB3xt«B4oapj|[»o 

UM-SDSV^DSVl, DS V2 ii"S4:, D 
S V 1 Xt5D S V 2 <D&#m&& LVv*§<£\ DSV1 = 
D S V 2 T-*> -5 b miism 1 <0 y A^-vSra* 
U DSV1>0, JLo, DSV2<0T*fo5irmfsa^ 

2<z>y^y^/^-y^lRU dsvko. lo, 

D S V 2 > 0 TrfcS b&m 1<DV — >3riiiR 

-f 5. 

[0016] »** 1 1 lBtt<0*9J-CttU 9 12tt 



(5) *#^^P8 — 2 7 9 2 5 1 

8 

(DWi&Vv hB<0?<{ 5 V^-e^f5^1—^4C0^7^> 
*K:/y p-Ki-5^y o- K*»S:Hlc#i-5 0 
[0017] If 1 2 iEtt<0*9i-CH:, B#>I 1 1 12 

g^ttlM^D S VdS]E<D»*KttD S VSr-to*£iifi 
IE*iatJ c JB2 0*^V^(C7 F y n- KU DSV^A 
<£>®^KteD SVSrSfe LTWEJB 3XVJB4 •> > 

[0018] fS#Jg 1 3 E«0*M-Ctt, IS** 1 - 1 
10 2?)5^V>Tftri>l^E^CQ^0^tC:^T. fiftfEjfl 1 CO 

^Sr-wtticftJrt-rsttJrt^asrfl^rv^a. ±12051 

/uK^f-^^^tf- y 
yy^^-y$:tLr-^7>f^ Krt"C^ a y^ 

y y^jB^L&w^riRiJWSrSStsfcfe^y v'v^m 

20 hSrff A^^^l^^a<i:, gf^r-^^ny^tco 

foj 0«»0««-^JIS:*"*-DSVSrW-Ji-t-«Jg2(^ 
*at. KDSVas*/h£ftSJ: 5ft y — > 

5St*i^asrM»i-«»3©*ai, ^»ico^a 
■e» & ttfc p wmt- # *mmmmcfzi&~t 5 ts^^a 

[0019] »#s 1 5 fa*<D*w-ett, 1 4 12 

30 ^sfii r 1 j <Dm&e>mn&*v>hi-z>mi<D*$i' 
^^a<ir. pwmt-^^ii roj (Dm&com^z 

* ^y^^fflM5iti^6D S V$r y 

[0 0 2 0] Bf*8i 6B«^*W"Cf4, B*q(i 5 IB 
«0*M(C*3V^ «lflEBfff*B3— KttRLL (1, 
7) 3£H = — K-C*>9. ^f5^2<o^aii, Bml^^- 

^60^>n— KdSa£^5. RLL (1, 7) 
Klc«»Sixfcy h<D%3 try hl^t'f 

40 5 tf y hi 9««f^Bf3£#BC0^y hcO^-T S > 

[0 0 2 1 ] IS^JS 1 7 ta«O^WT*(i, W*« 1 612 

«<^«Mf-*3v^ HffisjnML^att. 9y^iaa^Ds 
vtcy^yy^/W ha#(OfipoDS vSr^p^-r^Jp^a 

[0 0 2 2] B**l 9I2^0%PJ-C(i, B*«l 512 
50 «<0*W«C*5^-C, «HE»2<D*^>^*aotTy hS 
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fcftK, mriGio^Sco^^ y ^A^ffiT-t-^^ rij 

SrtyHt»<. H#jK2 0E*O«W-C«:, 

i 5 3iiti 9ts«t^3BW(-*3v^, striae l<D#$y9 
pwMf-^^Ml ru <z>fflft8:*i0>y 

-g^oi^T* 1 O^j/V^i^coy */> 

^/^-y^tt-sy^v^^ hMfASftfca-fru: 

2<D%Vz/$^Wtte. PWMr- ^£>a&3gn: r x j £>{@ 
$c£^ l coy v^^a** — vSr^Ti-S y *»^A«>f ha* 
A**ifc«^-ov^* £ ^ h-T^^ 3 £0^7 ^ i: 

»fiK>aa> & D S V 5 IB 1 0>iJP*« i: BESS 2 

[0 0 2 3] If *S 2 1 E«0>*W"CM\ »#* 2 0 IS 

(Ot±iM5DS V iriuESI l(Z)5 5/y^^-vS:tt 
5 y S/^aW hOTS ViSrJpJ(U"CBtJBl^>y 
^/^-ytoy^y^/M h £lf A £ *i p WMf- 9 
^»i-5DSVSra/3-r5*3<OiP3t«i, mTta^20 
iP@S|50tii^i--5D S Vtm^M2(D3 — V 

y *»^a^ h<OD S ViSrAPKLTRSB2 0 
yi/y^/^-^y^y^ h£rl?A£nfcPWM 

- * *r -r a d s v % m x -t s % 4 <o% p s n t je t z 

»»3atK»4(^JpJ|[»«4*^#f±3SS-!3 try hS: 
D S V «>tttt^iE-Cfc ^ T**> 5 ^Sr*i"*JS« * t 

[00 24] 2 2 !B«<Z>*9!-Ctt, Mf*« 2 its 

4<o»iK»<©Ul*"*-5DS vaWJSft ^-dS^Tlg 
$ V yjjto D S V tl««IJ*tS*R¥ft«r«* 
"C^S 0 »#a2 3Et©«flt?tt, !ft#«2 2BEiK<7> 
SBWKfc^T. WlEaK^Sfi, S915» 3 R&fR 4 OiD 
S^fflM^DSVSr^DSVl, DSV2tt5 
t. DS V lRVDSV20|fi»ttiS*U^ DS 
V 1 = D S V 2 -CfcS £ mTlSS 1 <D y v'V^^ — v£ 
SIRU DSV1>0. Io % DSV2<0T-*>5i:Sfr 

&m 2 <o >&mvi\** dsvko. a 

[0 0 2 5] »*«2 4fE*cO560J-Crt\ fff*>S 2 2 IS 

tto#w«;:*5^-c, fl!rE*3©#att, mrESKK^aj: 

KOBFsSlfs/ h@<0^ Sv^iWEJBlMB4 0>;t7>> 
[0 0 2 6] 2 5 IE«fi0JBM-Ctt, 2 4 IS 



(6) 1$ri¥8-2 7 9 2 5 l 

10 

a^tHy3i-5DS ViSiEO»-&Jc«:DS VSr-to**B9 
K»lRWJR20*5r>^^^y b-KU DSViSft 
OifrgicttD S V Sr&iiE UTmflS^ 3 RVSB 4^!)y 

[0 0 2 7] W#ig 2 6 E*tf>*BJ-C«\ W#Jg 1 4 - 

<75^aW\ *4 < HSSJ: 9 1 f / d y ^ »Of 

10 [0 0 2 8] 

IAMB] »3RqiilE*o»Mlcj:ixtf. DSVfcft/M: 

DSV&a- Kfr^TKJ: OW-JS-t-S-t^-C 
20 [0 0 2 9] »#*2E«o»W»-J:ixtf. itISeWffi* 

^nnB-ewjeicDsvsrtur-rartis-cts. w#* 

©lfc^ftJp-t-5 y v-v^-Y h©»55"Ctt. RLL 

[o o 3 o] w#*4ffi«<z)*Wi-±*Lfi. y-»-^^ 
30 "CH-Jli-SiKKtj^v^-e. RFBB<z>Mj|fi35Sftv^Jp**Q!3a 

[0 0 3 1] lll#«6K«o*W*cJ:ixfi. APSt^^t* 
y hKCArtfciOiPjMMS r U »t«^i-Sri:«r 

rt#t#5OT, DS V£i«ii£KH-@prggT-fe5 0 
[0 0 3 2] 8 IB«^)* W^intf. tr 

[0 0 3 3] IW^JSl 0E«co^P^{cJ:ntf. DSVcd 
*»«##L<Tt>, iS^i-^^# y — >Sr 

[0 0 3 4] 2E*0538MtwJ:ixtf, IELV^P 

50 fr^i W#« i 3E*o«Wlciixfi % E 
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n y ^ mTCOD S V LX^&<D 1 f — * :/n y 9 o 

[0 0 3 5] 4lE«<0*WI-.fciXtf* DSV£ 

SW-TSB^. DSVS:^— K**TKJ: flfW-t-Sw 

{CM LTSdfcW -^OjB:aE*»S:-SI-«o r £ X^r — 9 
BW^^ 7 ^ 1/^*7 - v?v!:^t < 1 5 ^ i: 

f— 9*<9 — vojffffiu^uoia&^SrS/hfi^Si 

[0 0 3 6] W#* l 5 E«<03BM^ J:*ttf , 
»*ISK-eiKaiiiDSVS:»H|-t-Sr4iS"e#5. ft* 

4 h<Dmzmu^F% V -»9^<-f KO»»ttt, RLL 
(1, 7) ^P = — K"C = — f*f >i?£titz}) i/>?/< 

[oo 3 7] 7ia«<o*MKj:jxtf. y->v>7 

ha#asj*oDsvfi^**£LTi3 9 yr/v^ 

[0 0 3 8] »#JKl 9lE*^*W{wJ;Htf. JlWttO 

tr y hSteA^tct gjaiMtds rij Arrt«^i-«ii: 

SrBSJt-CtSo M* 3 S2 0l2®(D^^icj:tL(i, 2®3S 
coy c^v'^^^ — ^jcov^td s v«:lfifi:tcH«F{cW-J( 
ta^i^SO^ DSVSriKiS^fHt^rtBt?& 

[0 0 3 9] »#*2 iE«<0«Wfc±fttf, #r±a*9 

( £ J; 9 IfettfilO 'J> £ V ^ <D D S V £ * » 5 C & X # 

R S A : 
0X0 100 000 00 
R S B : 

0X0 100 000 001 
£K«^5<OU:ffifl3£ix5RLL (1, 7) SERa-K 

ot ooj ii rou , rioj xi± r i i j t*&5 
CirSr^L. TXj roj Xfi r i j -cfc^rt 

RLL (1, 7) 3£fS=*-f (W-^ft) 
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* [0 0 4 0] »3ftJS2 3iB*<0*W(r±ntf. DSVO 

W#3S2 4lE«o*W^J:n«. SW** 
s >w^^ds vsr*^^ ^y n— K"C 

[0 0 4 1] IfjR«2 5C«©«Wtc±ixfi, IELv^P 

x^^^^<o*#5i*3dSBH*6$n«*-C<oPpl«- l f — * 
10 :/n y^fOTS VSr^-gL-cmffi^ if- ^>^cr ^ 

[0 0 4 2] tSoT. **W(C«tiX«r. ±f5*t&iCig^ 

fto: t T'f — 9 ft±£f<D * 7 of * u^/t^ — *J > S: 
#<t5ri:^§, f— *S£o£^4&tf«*ttSr 

[0 0 4 3] 

20 [Uttft] ±lfflft»irj:ixfi, f-?7-f-/wKDF(l 

»9tftU«rtt^Six5CRC (Cycl i c Re 
dundancy Check) Kid s *^tt5CR 
C^>f hi, »9ITjE^ffi^Sn5ECC (Error 
Correction Code) =3 — Ka^fl^jxi E 

-Iff - ^ rt -C» 9 36« JEd* -5 r. t * 56ih-r 5 fc $> \z K 
30 £>frTV^<5 0 y^/WH4x 2^h^ft^ 

X&t^YtiilEmrXfliiC^^f-^^^-^^S^" 
r roj xtt rij tc^^^jx^. r.ix&oy'»^^ 

f(Z)/^-yfl RLL (1, 7) fi3-K'f« 
[0 0 4 4] 



000 000 100 00Y 

000 000 101 00Y 

3fisy-»^/^ hOM^2oOA^t*7 h 3ft* b SUBS 

[0 0 4 5] f-#7-f-;uKDFrtTO!Bftf4, El 2 
XT/H 3 {C^-rKS/^T'tT^ftS* H 2 (i, "fe ^ ^ & 5 1 
2/M f^b^ , 5ECC^5^y^-y-^^V>5i 

CC^2 0-T y — ^SrfflV^»-&Sr*-t"« @2S 



• 
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5 0 X, SBtt^^ K Dfi^-f RS 
f*y K CttCRCl©f*';W K E 

[0 0 4 6] «oT. 12 2 COg^tCfl, »1 0 4tr 
^^J0 — 4tCJ-— K 40(OF F'W 
©CRClOfxy^/WhS:^ &^16frl4EC 

f*. ft^^l 0 3fTd s 5iJO—l 91^-f-V^ K 8o 

[0 0 4 7] ±IE«»KJ:titf, *9 9i>VD 

* 7 << — ^ Kir jo vf % — voKstt w</u 

>f h^-VRSA, RSB<7)9*>, ffSfcl"</K0» 

6 Srft/HUKflix. 5 r. £ cox- # « - S ft 
[0 0 4 8] t^bO/^-y^y^V^^ hSrffiffl 

&£>± oicmmztiZo 5fc-r\ ppm (pu 

1 se Pos i tion Modulat ion) x — 

i:PWMf-^:at5 0 #Jx.f:f. P PMf-^ 
a* r. . . 0010100010010. . . j -cfcft 
tf % r. .. oonooooiiioo. .. j is 

fig roj £ r— i j t*ftu ^sffi rij & r+u 

i:WLt, PWMf-^OMil r i j <offi&£ttJ£ 
fit Toj Offl3»i:<Ottthoa"eS>5DSV (Digit 
al SumValue) ffl 4 (4, JbIS 

t£ jo tt 5 P P Mr- 9 RXf P WM7- ^ 4: * * 

^DSVmliDSVm= (+5-4 + 8-5. . . ) 

j^&W-WSftS. *^<0lE»»l^ rc^DSV 

[0 0 4 9] y^^IScfl 2O0&# (RSIIIN 
V) Ul^MSft. r.ftfeO#«a$#ttPPM^— 

RS=OX010000000100000010 
INV=00Y (INV1) Xf4l0 0Y (INV2) 
X, ^—*fy*—9l±, m = 1 — N, 1 0 2 4/^ hot 
^^<^l^N5rN=3 9, 5 1 2/^ h^ir^^^i 

[0 0 5 0] VFO 3 || S YNC || B 0 || RS 1 || IN 
V 1 I NV 2) || B 1 || R S 2 || . . . II I N V 

1 (XI4 I N V 2) || Bm || R Sm + 1 || . . . II I N 
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V 1 (XI* I NV 2) || BN 
SSDSV (z) (4. PPMx-^JT*$>53lt£S: 
(z) 3l#$c (z) <D7 s —9o>Wffl<n?WM7*—9 

«fc5tae«SftS. 

[00 5 1] I NV 1 XI* I NV 2 14, £lT<DT/\s 

P0=DSV (VFO 3 || SYNC || B0 || RS 1) 
Pm=Pm-l+DSV ( I N V 1 || B m || R S m + 
10 1 ) 

XliPm-Pm- 1+DSV ( I N V 2 || B m || R S m 
+ 1) 

I Pm | asft/hift* J; 51- I NV lNV2SrS 

m 

PN = PN-1+DSV (INVlllBN) 
XJ4PN=PN- 1 +D S V (INV2||BN) 
I PN | as»/h£fc3 J: I NV ixtt I NV2*S 

±ia^>r/u=f y x^ctSo/t&Jifi. 102 4/<-r 

20 ±9 9<Dm-&<Dl<l$:N= 3 9, 5 12/WKOt^#«) 
^C0N^N=3 0 it5i % m= 1 -N^OV^l^ 
i&$ft5„ | Pm|^^f>^yv^/^-yRS 
A, RSB^fcHCfliirfcftfi, ±&})is>'9'<9 — ^ 
RSA, RSB£0 5MIO^^- ^RSAz5?S^ 
£ft5 Q ±Ktf>ftK. RLL (1, 7) JERa-KSrP 

v?9 k<DWl<D])is>9'<'( Y<D])i/>9'<9 — ^\^ 

*ft£ r i j office £oT, ^^oy^jc 
fcttSPWMf-^© r i j. ^SJ^i: r 0 j Ott^ta* 
30 ESH--5 0 Sot, ±IE«»-X»«:. r^ttf^lfflLT 
-Z9 9ft<07 s — 9 7 4— A- Ktciott^x— 9'*9 — 

[0 0 5 2] 9, 0fl;tfiNRZ7 f — 9X* T5 9 6 j 
OlftDiSL''** — V. B|3*>, RLL (1, 7) XB = — 
- KT'l T/6T^^ — >0»9igL-C*>5 r. . . 0 1 
0100000010100000010100000 
010100000 0. . . J <D£ote/<9 — >'<DWi 

£ 9 '<9 — >0&WL i"^fr<r>ffi ?Sra*W«cWl 
40 #j-t-*rias-e#5o 

[0 0 5 3] ±teo*D#DS VOfh^Sr. y^h^oiT 

*5t^TDSVOSH|[S:»TU-C*5<iK«dS*)!9. SHJSr 
fr^^^o^D-fey* (MPU) *<D*?S?as*:# <^ 
y7h # ar^wufcSfc***-* ^ds vtoff^Sr y 

TJ^9 4 MZff0^k\^m^\ X, MPU^DSV 
50 ^cOTt^, DSV<OffH(Sry7 h^oiT-efif5 w<h(4, 
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[0 0 5 4] Z^X\ *KWX*&. DSV<D$tn&^- 
5DS V^tf^mSrffl^T, D S V^ft/h £: <fc 5 

[0 0 5 5] H5tt, *38Wlc45E««llo— HEUIOT 

>f^^Ktttt. S C*S i h n/uny h n — 9 (SP 
C) 1. , 7*—*y9 ( FMT) 

3, MPU4. ECC^ntyt (ECCP) 5. ^> 
=z-^/x=i-^6, U-f ^-Yt- K (LD) Wm% 
7 N LD8aRtf7th^t-K (PD) 8bSrtt 
S5fe^yK8, yt*f4*9 1 0 SrHeS-frS^ tTv K 
/V*— y-K7^12, VFO (PLL) 1 
3, 1 4Xtf»J»lH]g8l 5j&>6£5o 
[0 0 5 6] SPClttSCS i^fy^7x-7^L 

h=2/u5rSJ^-r^ 0 SPC1I1 ^^hgf^b^r- 

^b^x — ^S:^^ MS«^<EaSLfc9i-«« MPU4 
\t; S PC 1 ^b^nvy KSrS?ff ITf-^^S: 

5 0 X, MPU4(i N r-^/<y77 2rt<0*7-f^^ 
l 0 ±tc|E@-T^-<t -r— * £SfcB1-£ J: 5 I:fmt 3 
«r»J«i-5o ECCPSli, ftx^*^ l 0±lcffi»-r 

[0 0 5 7] aiva — ^/^ 3 -^6fi. ECCP52: 
^•L-CWfenST*— K (OT-fHt) U LD 
M»tt7*^Lt*^y K8WLD8 a Ke&f&SitS 
LDS8ES:«]»"f So ^V^— Kfctt2oO&P»#fc 
f9. 5t"f^— ^^ S RLL (1, 7) aEH = — Ki^V = 
— KStb. ftCRLL (1, 7) S = -K^PWMr 
-^i:sy = -K (3EJft) $*t5 0 LD8ari>6tti#t£ 

[0 0 5 8] ffl^5\ 3t^y K8OPD8 bdSjt^-f ^ 

W6VF0 13, 14t«»Sfta o VFOl 3, 1 

[0 0 5 9] ^WKfcSfcr^^KBtt* @5t, 
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£>3 0 0»J;Lff, SPCl, FMT3XVECCP 
*5»5>tt. MB 8 6 5 0 6 3/7^11^1 
ffi-CfcO, MPU4S6 8 3 0 2 45*^^^11 

[0 0 6 0] B6tt. m>=2 — y / =1 — y 6 <D — 

tt* B5iC*tSPCl, FMT3MECCP5^f) 
10 (7t-vy^ECCP) MB 8 6 5 

ft, VFOW^*2 1, i/y^/Whl/^^2 2, 
RAM?©f-^y77 2 3, -r/U^U^f 2 4, 
xy 3 -y2 5, /<7^->3 7^ (P/S) 
2 6, 7, y S">-^ ^ — 2 8 . 

V is>9'<9 — V#A&2 9, DS VH-^[h]3&3 0, 7 
F^yx^j^y^ 3 1, -^/u^w^U-3 2&t>* 

20 (O— *Jfi««w»Jt-r-5, 

[0 0 6 1] 9^ Fv'-'iry^^^y^ 3 1 It. ^-r* 
zutTvy ^ny^W b^n y9W9* v9{%^\^ 

t*/H^yh^oy^tt, RLL (l, 7) SEI8=2— K 
Of-^^ltf^M^t^ X. /Mh^njx^ 
«U *lllfiW-Cli9-^*^fcr2/ h^ay^Srl 2^L 

[0 0 6 2] VFOV^*2 lf4VFOia»|7^-^ 
30 K^»*5i*n*VFO^* — VS:»ttU v^^'M 

'<>f h f-^y77 2 3HP/S«lM» 

2 6 ^LT^«bn5^f '>7 P 2 0^b^)20-3 
2'<-T hOf-^, BP "6. '>*< th 17—97'* v9 
^r-^^oy^DSV 

y^— ^£00-=!— ^2 7 1 f-^/o 

1^7*— ^jfis-r— #^777 2 3K«J&£ix. if-^7' 
40 n s/^316i3:"C3fl»6, o£ 9 . D S VCOff^^D S 
Vf+g[[ElS§3 0^6»6nTa*67*— ^Stt*— 7 
T 2 3^*6§?^ffl-t'o ^^777 2 3^P)(Df-^ 

1 £>6tf>y — K^W ^ ^(cg^^T*lfl¥£n5 0 
VFOW^^ 2 lW©VFO^- 

^ h ys*?-** 2 2^6^>^>^^v hi, 

7 2 3^&of-^f4, ^yv^^u^-^2 4{cJ: 
{fcSix, xy 3 -y25i:J:8RLL (1, 7) ^IS^ 
— Kirxya- KSixSo -^(^> xy^-^2 5ft 
50 aas-f^DS VH-KEIH3 O^b^bn^DSV^rf/h 
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3 i a>&o#A*-f ^ ^^flr*twS-5v^&^^ s v^t* 

[0 0 6 3] fSj. *H*W:S*t5f f -?/<y77 2 3 
<zvM h»fi. H5ir*i-MPU4^bfiES«caE3l^rfiB 

RSAXfiRSBfi. ]} v-^^^^ — :/£j£S& 2 8 3&*<b 

y '>y^^7-vSAS2 s vtnna&3 0 *■ 

[0 0 6 4]*^, P/Sf^2 6^b^)f-^lt 
xy3^^2 7(Ci!)RLL (1, 7) £18 = — KiC^ 
> = — K£*U y^/^-y»A»2 9^ft*Sft 

3 ia>e><a*>f ^ ^^m^-^s^5^r±is2S 

A£S2 9fi, JV^/^-yRSA, RSBSrRLL 
(1, 7) SEHa— KfcUfcAU DSVH-S0SS3 Ott 
y i/> 2 —~ A£E 2 9^bORLL (1, 7) §E 

&o#*f * y ^ftf D S VSr# 3 

-VRSA, RSBlCOV>tD-ff5o X, DSVtf-JS 
(HSg3 0fi, DSV^t/ht^e^U^/^-y 

[0 0 6 5] ^/U^^U^-^3 2Kli. xV3-^2 4 
^&ORLL (1, 7) = — VBlXI I D:7*— 

5. A?/u;*^]£j«SfB3 3ti. RLL (1, 7) 

0iJxtfRLL (2, 7) *— h\ X «Pf 

*) KRV I D 7 t-r y h*- Ktf ti. R L 
L ( 1 , 7) *— Ktf>»£\ ^/u^5lJ4*«5 3 3tt. IS 
^5fcIH^#^li3T/2(|g<D7'l' h/^S:LD8a 
<D94 h^!7-P w 1 ^t'ffl^l, KM 

(DmT&ftX'&l T«*f«tLD 8 aGOy-f h^!7 — £0 
Idi"*, X, 2T»±07^hf-#K»im T/ 
2Bt*LD8 a W7^f h/*? — P w 2 U^C/U 
cO/</u^^JSriiin-r5o f*L ^/^^W4fiKSB3 30tecr> 
*■— Klt*^P^tfi(ESgl^^^v^^T% Cix«b<Oft!!cD 

[0 0 6 6] H7lt $tT4*9 1 0±(ClB»*tl5^ 
# — (IT) /^-ytfcSS^ff*/^ 

yh^nyM7WCCi, t*— *5Ul 7WDT<t. # 
7*4*9 1 0±o-^— ^(D /^^W^fiKSB 
3 3oW;/ju^u£oli§t8£^18^fcS 0 
5 -f h'<vu*<0t£¥ i w ttS P Sti5/^ JiJ I iff SEitT , 
h/<!7-ttP a&T/Pw 1 <Dfr{C&fi£tiZ> 0 
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[0 0 6 7] H8fi, ±7 4*2 1 0±JclE«Six5^ 
^-y^2T/^-VT'*)5®^ft^t*y h^n 
5^ 1 7WCC<h, X — ^11 7WDT^ ±74 *? 
lOiO^OK^yt, /<yu*5»J£fiMB3 3<Bfcb 

frx<om¥l£ttM£ftZ'<si>x9illt&&l£ir^ 7-f 
7— fiPa, PwiStfPw2i:£*Sn5. 
[0 0 6 8] H9ii, 3t7 4*? l 0-bK3E»£*x5'< 
^-^RLL (1, 7) fi=i-K^)fta (7T) ^ 
10 * — >"T?*>54B^O^-^r-*/utry ^oy^l 7WCC 
dr. ^— ^Ml 7 WD T <bs #7*-f 1 0±<7}^— ^ 

«Sr*i-H-C*>5. 9-f h/^u^o»^lc« 

JaSita^/u^M^ffffiu, 7>f h^^^7— fiP a , Pw 
lX(J e Pw2i:£*$n5, 

[0069] 010 li. DS Vff^lUSS 3 0 <D— Mlfotfl 
tSt^ny^B-CfcS, HE*. D S Vff-^iUSS 3 0 
fi. A^&4 1, h&4 2. D S VftH pP 4 3, 

D S Vi§KSl$4 4&Xf7f ] J n— KS&4 5 fl>5>&5 0 Hi 
20 lfi, H 1 0 t*tD S VtHBB 3 0 5 B 

miZTF-fyrj y?mX*h&o 011^ A*»4 1fi* 
JK7y^7n^411, 4 12^&45, 
hSP42(i N *!>y?421^4 24iD7J^7n 
^4 2 5-4 2 8W^45, D S VffjSpfc 4 3 fi s 
Jn3l»4 3 1 — 4 3 4^&tt5. DSV»*WB4 4Hu 
««IIE»4 4 1 f 4 4 2 t, tt»^4 4 3i:, 
7 , ^f4 44t^&45o X. ^y a- K»4 5 fi, 
:/y a— K|5IB4 5 
[0 0 7 0] ft, y — A&2 9(i, ^vu 

30 fyi/^t2 9 1, 2 9 2^64-5o ^f"^^t2 
9 1(C{i. 0 6iC7^-r^V=i — ^2 

(l, 7) fin-Ki y i/y^^?-y4*»2 875- 

^^U^-^2 9 2 (Cli. xyn-^2 7^?>^RLL 

(i, 7) asm =— K<t y >&&%2 st* 

h <D$*3j<D y i/ls? s<# — ^R S Btm&ZtlZo 
[0 0 7 1] S£oT, A^I§(S4 l(OJK7jy^7oy 
^4 1 1<D J A^SjBT-XVKA^iBT-twfi. RLL 
Cl, 7) = - KtC^^tLfcx-^^Jl 7WDT 
40 aSA^jSiV i7 o y^A^MS^^tt^^r^/Ufy h^n 
7^17WCC^Jft5, H«t-, JK7yy7 , 7 
ny^4 1 2 0 J A/jiB^-aVKA**^^*!, RLL 
(1. 7) fl3-K«^$nytf-^^Jl 7WDT 
tfAtlZtl. 2 ny^A^S^-Ji^-r^/utf y n 
s/^d 7WCCi^^5 0 A^f§i54 1 

fi. -r— ^^»J l 7WDTS:f-t^f7 F^^n7 
WCCt'7^f ltr-^^»^o J K7 

y v -f7u y'fA 11, 4 1 2t'ft^^'^ cr ^ 
^17WCC^h^$^t, ^^yi?lBa<Ofca?> 
50 OPWMf-^ (9>f h^/^) *^fi£i"So PWMf 
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— ^tt, # hSU4 2(D## 4 2 1 — 4 2 4<0 

^*-://uA^ffi^ENfCA^£ft£^ ^?>^42 
2 , 4 2 4 tdo^TtePWMT'— ^3fl s Ste**tT^e>>f 
*-://uA*«*ENKA;*J*ix5. 
[0 0 7 21 BHt, A77£|U 1. ^1)VW4 
2, DSVH-JHB4 3X1/^5 o - K»4 5©*»±* 

§154 2^>)^4 2 1 — 4 2 4 — ^/UA^M 

^ENCAAStl^JJ 5 , *|)y^4 2 2, 4 2 4 !:o^ 

r tt p wmt- * ^gg $ jt-c a> & >r * — A^iST- 

ENtCA^^ix5 0 X, *[)>^4 2 1-4 240D- 
KA^aS^LDKtt, 0 6}OTt7^ hy-^y^^j^ 
y?31 ri>(b<D7*y cr— K/^CC 3 F^KCLTA 
*9^4 2 1-4 24©B-KiA 
^jiS^fctt, Stai-S^y n— KSB4 5^b<On— K« 

[0 0 7 3] hg&4 2f*. PWMf-^^ Tlj 

>?yfU i?^^4 2 2 liPWMf-^W roj 

^^y^4 2 3[iPWMf-^^ r i j <D&ft%jj 
i?^y^4 24 (iPWMf-^co roj <z>g& 

4 2 1-4 2 4 (DmXtettfc'tZ? V ^7n^ 

4 2 5-5 2 8— A7^£*K CT^rtcy ->>-^M h^g 
3^7 h l-C7^f>f/i:ft57 y^t oy^LTHi: 

[0 0 7 4] f*k 7yWny^LTHf4, 7^hv/- 

5 *>rs y*>>^'<>f ho® 3 try haan-e, 

*>ixfiftv\ ~co£ o DSVS:7yft8^^$v 
^«r. H6tc*i-^^3 — ^2 7-C«3S«fll^Lfc«<0-e 

fc9. DSVff»Ofc«)<oWWI«:a»-*»'f'«-i:36S 
"CSS. 

[0 0 7 5] 7y y7 P 7n 7^4 2 SOUM^JJ y 
77 0^/4 2 6 056^(1 **DSVffl-3MB4 3 

<0AqW»4 3 it£A;*j£ft«o w*Uw<J: 9 , Six 
fcPWMf-^<7) r i j (DUfrt ro J ^S^ir^na* 

"CfcSDS V^W-StSiXS, X. 7 5y^7ny^4 2 
T^tUAX^y 77^7P jx7"4 2 8©SfiBJAll * 
^DSVlHa4 3(75J038l«4 3 2tCA^SH^o ^ 
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